Outcome measures-Review of case notes with TRISS (trauma score, injury severity score) methodology to compare expected and observed survival.
Introduction
The major trauma outcome study has been operating in the United States since 1982 and is a prospective study of all trauma admissions; by 1986, 95 institutions were participating and a database of 46 000 cases had been assembled.' The study uses TRISS methodology, which consists of injury scoring, scoring with the revised trauma score, and age scoring to give a prediction of an individual patient's probability of survival.2 The prediction is based on outcome norms for the large number of patients in the study database. Thus if a patient's observed outcome differs from that predicted their case should be the subject of rigorous peer review.
These figures may be used to compare the outcomes of trauma among institutions,2 and hospitals whose results are much better than the average may require study to determine whether lessons may be learnt from their system of trauma care; hospitals whose outcomes are worse than average should review their practices.
One of the main problems with medical audit has been the definition of valid end points and measures of quality of treatment. The end points in the TRISS methodology are well defined: alive at discharge or at three months after admission or death before discharge. With this method the results of a large hospital may be compared with the outcome norms derived by analysis of survival in a large series of injured patients.
We started a prospective study in March 1988 of all patients admitted to hospital through the accident and emergency department of the Northern General Hospital. This included patients transferred to other hospitals and is therefore an audit of the system of trauma care. Since November 1988 this information has also been part of the major trauma outcome study (United Kingdom), which is a multicentre study of trauma care. We report the first year's experiences of the study.
Patients and methods
The case records of all patients admitted and transferred who were seen initially in the accident and emergency department were kept aside for consultant review. Initially, a separate trauma form was completed by the admitting doctor in the department for all patients admitted with trauma. A daily log was kept of all admissions, transfers, or deaths among patients with trauma within the department.
Patients admitted with trauma were followed up and entered into the study if they met one of the following criteria: hospital stay of more than three days, admis-Follow up -For patients meeting the entry criteria the departmental record card, the trauma forms, and the inpatient notes were reviewed. Information on the patient's physiological state on admission (systolic blood pressure, Glasgow coma scale, and respiratory rate) was noted. The patient's age, cause of the trauma, and anatomical diagnoses were recorded. The notes were examined for any errors in management or for recorded complications. The outcome at discharge or at three months from the date of admission was taken as the end point of the study.
Analysis-The information was entered into a microcomputer database. The probability of survival was calculated by scoring each patient on the basis of their most severe injuries, vital signs on admission, and age (injury severity score, revised trauma score, and age code respectively).2 The injuries were coded according to the abbreviated injury scale (1985 revision) ,3 which describes the site, type, and severity of injury. The general outline of the method of calculation may be followed in the worked example (box 1). The result indicates that statistically a patient with similar injuries would have a one in 10 chance of survival. Care should be used, however, in quoting such statistics for individual patients, and they should be used only as a general indicator of expected outcome.
Results
During the one year of the study there were 42 148 new attendances to the accident and emergency department, 74% of which were due to traumatic conditions, and 5080 admissions to hospital, most of which were to the general medical group and to medicine for the elderly.
In all, 1577 admissions of patients with trauma were recorded in the day log, 695 of which met the criteria of entry into the study. The hospital notes for 17 (2 4%) of these patients were not subsequently traced; only two of these patients seemed to have been seriously injured, one of whom was brought into the department with no signs of life after a fall and for whom the results of postmortem examination are not yet available. The data analysis therefore was based on 678 patients. The remaining 882 patients were in hospital for three days or less with mainly orthopaedic injuries or minor head injuries.
Falls at home were the commonest cause of injury (307 patients), many in elderly patients resulting in a fractured neck of the femur (154). The most serious injuries were, however, caused by road traffic accidents.
Of the 678 patients in the study 421 had single orthopaedic injuries, 355 to the lower limb. In 52 patients the major injury was to the head, in 17 to the chest, and in only nine patients was the abdomen the most seriously injured area.
There were 61 deaths in the 678 patients, only 10 of which occurred in patients aged under 65; the most common injury was a fractured neck of the femur in patients aged over 55 (36 deaths). In seven of these patients the cause of death was pre-existing terminal disease.
An injury severity score >15 is commonly accepted as indicating serious injury. Only 43 patients in the study had such a score; table I lists these scores with the cause of injury, probability of survival, and outcome. Of the 10 patients who died in this group, five had no signs of life when brought into the resuscitation room.
Two deaths were unexpected on the basis of the injury severity score and condition on arrival to hospital. One occurred in a man aged 83 (case 6) who fell at home, sustaining a severe chest injury (four fractured ribs and a pneumothorax); he also had inoperable stomach cancer and died of bronchopneuRevised trauma score (RTS) The highest abbreviated injury scale code from each of the three most severely injured body areas is used to calculate the injury severity score -that is, head (3), chest (4), and abdomen (5) Injury severity score=50 (32+42+52). Constants bo03 and weighting factors applied to these variables are derived from analysis of large numbers of patients in the major trauma outcome study.
Probability of survival (PS)
He was deeply unconscious, and a stroke was diagnosed. He was admitted to the medical ward and died.
A postmortem examination showed a fractured base of the skull, a fracture of the seventh cervical vertebra, and a fracture of the sacrum. Even if his injuries had been correctly diagnosed, his predicted probability of survival was less than 50% (0-49).
In 635 patients the injury severity score was < 16, 51 of whom died. All of these patients had a probability of survival of >0 96. Femoral medical ward six days later with a pulmonary embolus. He seemed to make a good recovery with anticoagulant treatment, but three days after admission he collapsed with a further massive pulmonary embolus.
Discussion
The major trauma outcome study is widely used in the United States to monitor trauma care. Some states demand such an audit before giving trauma centre accreditation to an institution. This methodology has been recommended in the recent report on the management of major injuries issued by the Royal College of Surgeons of England.5 In our study the outcome in most of the seriously injured patients was as predicted by the calculated probability of survival. The overall probability of survival figures may be used to compare statistically the results in one hospital with those in another. The numbers of seriously injured patients were, however, still too small to make this calculation meaningful.
In patients with a lesser degree of trauma 51 deaths occurred when the predicted probability of survival was >95%. For example, all of the deaths in patients with fracture of the neck of the femur occurred in patients predicted as having a 96%-97% chance of survival. This might indicate a poor level of care for this group. The more likely explanation is that the outcome norms from the United States might not be applicable to this group. It is unlikely that an elderly patient with a fractured neck of the femur would be triaged to a trauma centre. In the major trauma outcome study only 2-3% of all deaths followed falls that did not cause head injury.' In this study 75 4% (46 deaths) were due to falls that did not cause head injury.
Furthermore, in many series from the United Kingdom the mortality from fracture of the neck of the femur in elderly patients is around 10%.6 When the three month mortality is considered, as in this study, the most recently published results indicate a mortality of 18 6%.7 TRISS methodology using the present coefficient values are not directly applicable to this group. There is a high incidence of pre-existing disease and disability, and any calculation ofpredicted survival should try to account for these other important variables.
A full major trauma outcome study audit would be difficult to perform in most hospitals unless more resources were made available. Although only 695 patients were entered into the study, all 1577 patients had to be followed up. The process of searching the hospital computer database, requesting notes, searching notes, and completing the data collection forms took from six to 10 hours per week of medical time. Even then there was no time to follow up the notes that were hard to trace nor to computerise and analyse the data. The completion of this series was made possible only by the appointment of a research assistant with duties specifically for audit.
Appreciable costs are associated with audit; the salary of the audit assistant, stationery, and time spent by the medical records department amounted to £3500 per annum and does not include the medical time still needed to continue to monitor the audit. This amounts to between two and four hours per week.
These are mundane difficulties, but there is great enthusiasm at present for medical audit with little heed of the resources required to implement audit systems. This hospital has been fortunate in obtaining grants toward the trauma audit.
The audit might be possible in most hospitals by excluding patients with single limb injuries, of whom 438 were entered in the study. Their 
Introduction
Resource management, introduced by the Department of Health and Social Services during 1987-8, has as its fundamental principle the notion that better information leads to improved utilisation of available resources. The exact nature of the information needed has still to be defined by pilot studies, but it seems inevitable that clinical activity will be the main variable cost and thus attention should be directed at measuring such activity. For numerical information on clinical activity to mirror the real world, however, it must be both comprehensive and faithful to what has really happened. Much evidence suggests that the current clinical input does not fulfil these requirements.`'3 Existing methods of data collection are hampered by the failure of consultants and their junior staff to make the relevant data easily available in their patients' medical records. A lack of appreciation of the importance of the exercise, coupled with the scarcity of relevant feedback ofinformation derived from the data, is probably responsible for the minimal motivation with which many clinicians approach the task of data handling. The problem is compounded in the medical records departments of many hospitals, where record clerks, who have no medical training, display low morale because they have little incentive. They must find case notes and, having deciphered longhand or typescript, assign an International Classification of Diseases (ninth revision) diagnostic code4 from one set of manuals and an Office of Population Censuses and Surveys (OPCS Revision 4) procedure code5 from another. In some hospitals the staffing and performance of these departments are both so low that many discharges are not coded.
One alternative is for the clinical input for resource management to originate from an automated clinical management system, used to run the clinical unit for audit and other purposes. Input by the clinical team is used by them for judging the effectiveness and efficiency of clinical performance,6 but there is considerable overlap of the basic data required for this purpose and for the best management of resources.
We present an application of a clinical management system designed primarily for audit and the running of
